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(54) ENERGY STORAGE DEVICE AND ELECTRIC TOOL SYSTEM

(67)  The disclosure provides an electric energy stor-
age device which includes four energy units with a sub-

that are connected with the four energy units. The dis-
closure also provides an electric tool system using the

stantially same voltage value. Each energy unit is pro-
vided with a positive electrode and a negative electrode.
The electric energy storage device comprises a socket
with eight independently arranged electrode terminals

electric energy storage device. The electric tool is pro-
vided with plugs that may be connected with the four
energy units in different states, allowing the electric en-
ergy storage device to output multiple voltages.
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Description

TECHNICAL FIELD

[0001] Thedisclosurerelatestothefield of powertools,
in particular to an electric energy storage device and an
electric tool system.

BACKGROUND

[0002] In the garden machinery and power tool indus-
try, power tools are generally driven by rechargeable bat-
teries, typically batteries consisting of a plurality of bat-
tery, and motors are driven by electrical energy stored in
the batteries. After use, the voltage is reduced, the battery
pack can be detached from the electric tool, and the ex-
ternal charging device is used for charging the battery
pack.

[0003] The electric tool has a rated working voltage,
different electric tools have different rated working volt-
ages, and the output voltage of the battery pack is fixed,
so that different battery packs need to be prepared to
adapt to the electric tools with different rated working
voltages, which the operation is complicated, the cost is
increased, and the resource is wasteful.

[0004] Therefore, it is necessary to design an electric
energy storage device and an electric tool system to solve
the above problems.

SUMMARY

[0005] Thisdisclosure provides an electric energy stor-
age device which can provide three output voltages, and
an electric tool system using the electric energy storage
device.

[0006] Toachievethe above object, the disclosure pro-
vides the following solution, an electric energy storage
device which comprises four energy units with a substan-
tially same voltage value, wherein each energy unit is
provided with a positive electrode and a negative elec-
trode, the electric energy storage device comprises a
socket, and the socket comprises eight independently
arranged electrode terminals; the eight electrode termi-
nals comprise four positive terminals respectively con-
nected with the positive poles of the four energy units
and four negative terminals respectively connected with
the negative poles of the four energy units.

[0007] In an embodiment, each electrode terminal is
provided with a contact part formed by two arc-shaped
elastic arms, and the socket comprises a communication
terminal and a charging terminal.

[0008] In an embodiment, eight of the electrode termi-
nals are evenly distributed into an upper row and a lower
row, the polarities of the two electrode terminals corre-
sponding to the upper position and the lower position are
the same, and the corresponding two contact parts are
vertically aligned.

[0009] In an embodiment, four electrode terminals lo-
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cated at two outer sides are correspondingly connected
with positive electrodes and negative electrodes of two
energy units respectively, and four electrode terminals
located at the inner sides are correspondingly connected
with positive electrodes and negative electrodes of the
other two energy units respectively.

[0010] In an embodiment, the four electrode terminals
in the upper row are a fourth negative terminal, a second
negative terminal, a third positive terminal, and a first
positive terminal, and the four electrode terminals in the
lower row are a first negative terminal, a third negative
terminal, a second positive terminal, and a fourth positive
terminal.

[0011] In an embodiment, eight of the electrode termi-
nals are arranged in a row and sequentially comprise a
fourth negative terminal, a third negative terminal, a sec-
ond negative terminal, a first negative terminal, a second
positive terminal, a third positive terminal, a fourth posi-
tive terminal, and a first positive terminal.

[0012] To achieve the above object, the disclosure pro-
vides the following technical solution. An electric tool sys-
tem includes an electric tool and the above electric en-
ergy storage device which is provided with a plug
matched with the socket, the plug is provided with a plu-
rality of male terminals, the plurality of male terminals are
electrically connected with eight electrode terminals, and
the four energy units form one of the following three con-
nection states: a. four energy units are connected in par-
allel, b. each two of the four energy units are parallel
connected first and then series connected therebetween
or each two of the four energy units are series connected
first and then parallel connected therebetween, and c.
four energy units are connected in series.

[0013] Inanembodiment, the plugincludes a first male
blade and a second male blade, the first male blade is
connected to the four negative terminals of the four en-
ergy units, and the second male blade is connected to
the four negative terminals of the four energy units.
[0014] In an embodiment, the first male blade and the
second male blade are each provided with two contact
arms, wherein each of the contact arms is in contact with
two electrode terminals; or the first male blade and the
second male blade are each provided with four contact
arms; each of the contact arms is in contact with one of
the electrode terminals.

[0015] Inanembodiment, the plugincludes a firstmale
blade, a second male blade, and a third male blade, the
firstmale blade is connected to the two negative terminals
corresponding to two of the energy units, and the second
male blade is connected to the two positive terminals
corresponding to the other two energy units, and the third
male blade is connected to the remaining four electrode
terminals.

[0016] In an embodiment, the first male blade and the
second male blade are each provided with two contact
arms, and the third male blade is provided with four con-
tact arms.

[0017] In an embodiment, the four contact arms of the
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third male blade are located in a row.

[0018] In an embodiment, the plug comprises a first
male blade, a second male blade, a third male blade, a
fourth male blade, and a fifth male blade, wherein the
first male blade is connected with a negative terminal
corresponding to one energy unit, the fifth male blade is
connected with a positive terminal corresponding to the
other energy unit, and the second male blade, the third
male blade and the fourth male blade are connected with
the remaining six electrode terminals in series.

[0019] In an embodiment, the first male blade and the
fifth male blade are each provided with one contact arm,
and the second male blade, the third male blade, and the
fourth male blade each is provided with two contact arms
respectively connected to different electrodes.

[0020] The disclosure also provides the following tech-
nical solution. An electric tool system includes a low-volt-
age electric tool, a medium-voltage electric tool, and a
high-voltage electric tool. The electric tool system further
comprises the above electric energy storage device, the
low-voltage electric tool is provided with a low-voltage
plug, the low-voltage plug cooperates the socket and the
four energy units are parallel connected; the high-voltage
electric tool is provided with a high-voltage plug which
cooperates with the socket and the four energy units are
series connected; the medium-voltage electric tool is pro-
vided with a medium-voltage plug, and the medium-volt-
age plug cooperates with the socket and the four energy
units are connected in a medium-voltage state to provide
a medium-voltage.

[0021] The beneficial effects of the disclosure are: the
electric energy storage device has a variety of output
voltages, which increases the application range of the
electric energy storage device and reduces the cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1is aparallel circuit diagram of four energy units
of the disclosure.

FIG. 2 is a circuit diagram showing each two of the
four energy units connected in parallel and then con-
nected in series therebetween of the disclosure.

FIG. 3 is a circuit diagram showing each two of the
four energy units connected in series and then con-
nected in parallel therebetween according to the dis-
closure.

FIG. 4 is a circuit diagram of four energy units in
series in the disclosure.

FIG. 5 is a perspective view of an electric energy
storage device in accordance with the first embodi-
ment of the disclosure.
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FIG. 6 is a plug-in view of a low voltage plug and a
conductive terminal according to the first embodi-
ment of the disclosure.

FIG. 7 is a block diagram of the low voltage plug of
FIG. 6.

FIG. 8 is a plug-in view of a medium voltage plug
and a conductive terminal according to the first em-
bodiment of the disclosure.

FIG. 9is a structural view of the medium voltage plug
of FIG. 8.

FIG. 10 is a block diagram of one of the medium
voltage male blades of FIG. 9.

FIG. 11 is a plug-in view of a high voltage plug and
a conductive terminal according to the first embodi-
ment of the disclosure.

FIG. 12 is a structural view of the high voltage plug
of FIG. 11.

FIG. 13 is a block diagram of two of the high voltage
male blades of FIG. 12.

FIG. 14 is a perspective view of an electric energy
storage device according to the second embodiment
of the disclosure.

FIG. 15 is a plug-in view of a low-voltage plug and a
conductive terminal according to the second embod-
iment of the disclosure.

FIG.16 is a block diagram of the low voltage plug of
FIG. 15.

FIG. 17 is a plug-in view of a medium voltage plug
and a conductive terminal according to the second

embodiment of the disclosure.

FIG. 18 is a structural view of the medium voltage
plug of FIG. 17.

FIG. 19 is a plug-in view of a high voltage plug and
a conductive terminal.

FIG. 20 is a structural view of the high voltage plug
of FIG. 19.

DETAILED DESCRIPTION

[0023] In order to make objects, aspects, and advan-
tages of the disclosure more apparent, the disclosure will
describe in detail with the drawings and specific exam-
ples.

[0024] Itshould be noted that, in the drawings, wherein



5 EP 3 890 145 A1 6

only structural and/or process steps have been shown
and described in detail thatare pertinent to the disclosure,
other details that are not pertinent to the disclosure have
been omitted so as not to obscure the disclosure with
unnecessary detail.

[0025] Additionally, it should also be noted that the
terms " comprises, comprising”, or any other variation
thereof, are intended to cover a non-exclusive inclusion,
such that a process, method, article, or apparatus that
comprises a list of elements does not include only those
elements but may include other elements not expressly
listed or inherent to such process, method, article, or ap-
paratus.

First embodiment

[0026] The disclosure provides an electric energy stor-
age device 100 including four energy units. The voltage
value of each energy unit may be substantially the same,
meaning that the measured voltage value of each of the
four energy units may be nV, orn+=5%V. The four energy
units can output three different voltages based on differ-
ent configurations of series or parallel connections:
[0027] As shown in FIG. 1, all four energy units are
connected in parallel, and the electric energy storage de-
vice 100 may output a low voltage of nV;

[0028] As shown in FIG. 2, the four energy units are
divided into two pairs, each pair including two energy
units connected in parallel, and the two pairs may then
be connected in series. Alternatively, as shown in FIG.
3, the four energy units are divided into two pairs, each
pair including two energy units connected in series, and
the two pairs may then be connected in parallel. In the
above two cases, the electric energy storage device 100
may output a medium voltage of 2°'nV;

[0029] As shown in FIG. 4, when all four energy units
are connected in series, the electric energy storage de-
vice 100 may output a high voltage of 4'nV.

[0030] It should be noted that each of the energy units
may be a single battery or other energy carrier, or an
electrical combination of multiple batteries or energy car-
riers; the electric energy storage device includes, but is
notlimited to, a lithium battery, a nickel-hydrogen battery,
cadmium nickel batteries, and/or other rechargeable bat-
teries. When a battery is used as an energy unit, the
electric energy storage device 100 may also be referred
to as a battery pack.

[0031] AsshowninFIG. 5, the electric energy storage
device 100 may include a housing (not shown) and a
socket. Four energy units may be accommodated in the
housing, and the socket is electrically connected with the
four energy units. The socket 110 is disposed on one
side of the electric energy storage device 100 and con-
tains a plug interface for connecting with a mating-plug
of a power tool. The socket 110 comprises a body 106
and multiple conductive terminals mutually independent
of each other and arranged in the body 106.

[0032] AsshowninFIG. 6, the multiple conductive ter-
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minals comprise eight electrode terminals each of which
is electrically connected to the positive or the negative
electrodes of the four energy units. Specifically: the eight
electrode terminals include a first positive terminal 111
and a first negative terminal 112 respectively connected
to the positive and negative electrodes of the first energy
unit; a second positive terminal 113 and a second neg-
ative terminal 114 respectively connected to the positive
and negative electrodes of the second energy unit; a third
positive terminal 115 and a third negative terminal 116
respectively connected to the positive and negative elec-
trodes of the third energy unit; and a fourth positive ter-
minal 117 and a fourth negative terminal 118 respectively
connected to the positive and negative electrodes of the
fourth energy unit.

[0033] The conductive terminals may also include a
communication terminal 107 and a charging terminal 108
arranged outside the eight electrode terminals. The com-
munication terminal 107 and the charging terminal 108
need to be separately arranged on two opposite ends of
the conductive terminals, so that damage to the electric
energy storage device caused by high voltage during
charging can be prevented, and the service life of the
electric energy storage device can be prolonged.
[0034] In this embodiment, the eight electrode termi-
nals may be evenly distributed into two rows (an upper
row and a lower row), and the communication terminal
107 and the charging terminal 108 are respectively ar-
ranged on two sides of the two rows of electrode termi-
nals. Thatis, four electrode terminals located on the outer
sides of the upper row and the lower row are connected
with positive electrodes and negative electrodes of two
energy units, the four electrode terminals located on the
inner sides of the upper row and the lower row are con-
nected with positive electrodes and negative electrodes
of the other two energy units. Further, the two electrode
terminals corresponding to the positive electrodes and
the negative electrodes of the same energy unit are ar-
ranged in a diagonal relation. Specifically, the electrode
terminals in the upper row are, from left to right, a fourth
negative terminal 118, a second negative terminal 114,
a third positive terminal 115, and a first positive terminal
111; the electrode terminals in the lower row are, from
left to right, a first negative terminal 112, a third negative
terminal 116, a second positive terminal 113, and a fourth
positive terminal 117.

[0035] Each of the electrode terminals 111, 112, 113,
114, 115, 116, 117,118 is provided with a contact part.
The contact part comprises two arc-shaped elastic arms
which protrude oppositely, and a vertical plugging gap is
formed between the two elastic arms, in which a male
blade of a connecting plug may be inserted. The polarity
of the two electrode terminals corresponding to the po-
sitions in the upper row and the lower row may be the
same, and the two contact parts are vertically aligned
and can be contacted with the same connecting-plug
male blade. For example, the fourth negative terminal
118 located at the first position of the upper left row may
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aligned with the contact part of the first negative terminal
112 located at the first position of the lower left row, and
so on.

[0036] The electric energy storage device 100 of the
disclosure is capable of providing energy to a plurality of
power tools having different rated voltages, each of the
power tools having a corresponding plug that interfaces
with a receptacle 110 of the electric energy storage de-
vice 100. The plug may include an insulating base (not
shown) and a plurality of male blades mounted on the
insulating base (not shown). Different electric tools are
provided with different plugs, and different plugs may be
provided with male blades in different arrangement
states, in order to generate different connection states
with the eight electrode terminals of the socket, so that
different connection states are formed among the four
energy units to form different output voltages. Each of
the plugs further includes a communication male blade
coupled with the communication terminal 107, and a
charging male blade coupled with the charging terminal
108. The communication male blade and the charging
male blade may not participate in voltage output, so no
additional details are disclosed.

[0037] FIG. 6 shows asituation in which the socket 110
of the electric energy storage device 100 can be config-
ured to insert a low-voltage plug 120 (shown in FIG. 7)
of a low-voltage electric tool.

[0038] As shown in FIG. 7, the low-voltage plug 120
includes acommunication male blade 124 and a charging
male blade 125 located at the two outermost sides, in
order to be mated respectively with the communication
terminal 107 and the charging terminal 108. The low-
voltage plug 120 further includes two independently dis-
posed low-voltage male blades 121 and 122. Specifically,
the male blade 121 may include two oppositely disposed
contactarms 1211, 1212, a connection portion 1213 con-
nects the two contactarms 1211 and 1212, and a voltage
output portion 1214 may be connected to the contactarm
1211 and the contact arm 1212. The two low-voltage
male blades 121 and 122 have a similar structure. Taking
the low-voltage male blade 121 as an example, the con-
tact arms 1211 and 1212 are located at the front end,
and the voltage output part 1214 are respectively located
at the rear end, of the low-voltage male blade 121. The
contact arms 1211 and 1212 and the voltage output part
1214 are vertically arranged, and the voltage output part
1214 and one of the contact arms 1211 and 1212 are
located in the same vertical plane. The connection por-
tion 1213 may horizontally connect the bottom edges of
the two contact arms 1211, 1212 near one side of the
voltage output portion 1214 at the middle section of the
low-voltage male blade 121.

[0039] Referring back to FIG. 6, when the socket 110
is mated with the low-voltage plug 120, each of the con-
tactarms 1211 and 1212 (of the low-voltage male blades
121 and 122) may be connected to a corresponding con-
tact portion of two electrode terminals, which are up-
down aligned. Specifically, the contact arm 1211 of the
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low voltage male blade 121 may be plugged into the
fourth negative terminal 118 and the first negative termi-
nal 112, and simultaneously the contact arm 1212 may
be plugged into the second negative terminal 114 and
the third negative terminal 116. That is, the low voltage
male blade 121 connects the negative electrodes of the
four energy units together.

[0040] The contact arm 1221 of the low voltage male
blade 122 may be plugged into the third positive terminal
115 and the second positive terminal 113, and simulta-
neously the contact arm 1222 may be plugged into the
first positive terminal 111 and the fourth positive terminal
118. That is, the low voltage male blade 122 connects
the positive electrodes of the four energy units together.
Thus, the low-voltage male blade 121 and the low-volt-
age male blade 122 may connect four energy units in
parallel, and as shown in FIG. 1, and the electric energy
storage device 100 may output through two voltage out-
puts 1214, 1224 a low voltage of nV for the low-voltage
power tool.

[0041] FIG. 8 shows a situation in which the socket 110
of the electric energy storage device 100 can be config-
ured to insert a medium voltage plug 130 (shown in FIG.
9) of a medium voltage electric tool.

[0042] As shown in FIG. 9, the medium voltage plug
130 includes a communication male blade (not labeled)
and a charging male blade (not labeled) located on the
two outermost sides, in order to respectively be mated
and plugged into the communication terminal 107 and
the charging terminal 108. The medium voltage plug 130
includes three independently set medium voltage male
blades 131, 132, 133. The three medium voltage male
blades 131, 132, 133 may be installed on an insulating
base (not shown). The medium voltage male blade 131
may include two contact arms 1311, 1312, a connection
portion 1313 connecting the two contact arms 1311,
1312, and a voltage output portion 1314 connected with
the contact arms 1311 and 1312. The medium voltage
male blade 132 may include two contactarms 1321, 1322
opposite to each other, a connection portion 1323 con-
necting the two contact arms 1321, 1322, and a voltage
output portion 1324 connected to the contact arms 1321
and 1322. The two medium-voltage male blades 131,
132 are arranged side by side.

[0043] The structure of the medium-voltage male
blades 131, 132 may be substantially the same as that
of the low-voltage male blades 121, 122 of the low-volt-
age plug, except that the vertical height may be relatively
low. That is, the male blades 131 and 132 may be con-
nected to the four electrode terminals in the lower row of
the socket 110. As shownin FIG. 10, the medium-voltage
male blade 133 includes four contact arms 1331, 1332,
1333, 1334 arranged side by side, and three connection
portions 1335, 1336, 1337 connecting the adjacent con-
tact arms 1331, 1332, 1333, 1334 in pairs. The medium
voltage male blade 133 are provided above the two me-
dium voltage male blades 131,132 for connection with
the four electrode terminals in the upper row of the socket
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110.

[0044] ReturningtoFIG.8, when the socket110is mat-
ed with the medium voltage plug 130, the contact arms
1311, 1312 of the medium voltage male blade 131 mate
respectively with the first and third negative terminals 112
and 116 which are in the lower row. The contact arms
1321, 1322 of the medium voltage male blade 132 are
respectively plugged into the second positive terminal
113 and the fourth positive terminal 117 located in the
lower row. That is, the medium voltage male blade 131
connects two negative electrodes of the first and third
energy units in parallel, and the medium voltage male
blade 132 connects two positive electrodes of the second
and fourth energy units in parallel.

[0045] The contact arms 1331, 1332, 1333, 1334 of
the medium voltage male blade 133 are plugged into four
electrode terminals located in the upper row. Specifically,
the contact arms 1331, 1332 and the connection piece
1335 connect the fourth negative terminal 118 and the
second negative terminal 114 of the second group in par-
allel,and the contactarms 1333, 1334 and the connection
piece 1337 connect the third positive terminal 115 and
the first positive terminal 111 in parallel. In combination
with the connection of the two preceding medium voltage
male blades 131,132 to the lower electrode terminals,
the first and third energy units are already in parallel, and
the second and fourth energy units are already in parallel.
Finally, the first and third energy units (which are con-
nectedin parallel) and the second and fourth energy units
(which are connected in parallel) are connected in series
through the connection piece 1336 of the medium-volt-
age male blade 133, so that each two of the four energy
units are connected in parallel and then connected in
series therebetween, as shown in FIG. 2, the electric en-
ergy storage device 100 may output through the two volt-
age output parts 1314, 1324 a medium voltage of 2'nV
for the medium-voltage power tool.

[0046] It can be seen in different embodiments, that
the plug can be configured as a combination of male
blades in various forms, such that when the plug is mated
with the socket 110, each two of the four energy units
are connected in series and then connected in parallel
therebetween to output a voltage of 2'nV. Similarly, as
shown in FIG. 3, the energy units of FIG. 3 can be viewed
respectively from top to bottom as first, third, second, and
fourth units. The connection is compared with the con-
nection according to the connection state in FIG. 3, which
will not be described in detail herein.

[0047] FIG. 11 shows a situation in which the socket
110 of the electric energy storage device 100 can be
configured to insert a high-voltage plug 140 (shown in
FIG. 12) of a high-voltage electric tool.

[0048] AsshowninFIG. 12, the high-voltage plug 140
includes a communication male blade (not numbered)
and a charging male blade (not numbered) which are
located at the two outermost sides, in order to respec-
tively be matched and plugged with the communication
terminal 107 and the charging terminal 108. The high
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voltage plug 140 includes five independently disposed
high voltage male blades 141, 142, 143, 144, 145 mount-
ed on a base (not shown). The high voltage male blades
142,143 are located in the upper row, the high voltage
male blades 141, 144, 145 are located in the lower row,
and the high voltage male blade 144 is located between
the high voltage male blades 141,145.

[0049] As shown in conjunction with FIG.12 and FIG.
13, the high-voltage male blade 141 includes a contact
arm 1411 to which the first negative terminal 112 is in-
serted, and a voltage output portion 1412 is connected
to the contact arm 1411. The high-voltage male blade
145 includes a contact arm 1451 and a voltage output
part 1452 connected with the contact arm 1451, and the
contact arm 1451 is in contact with the fourth positive
terminal 117.

[0050] The high voltage male blade 142 includes two
oppositely disposed contact arms 1421, 1422, and in-
cludes a connection portion 1423 connecting the contact
arms 1421, 1422. The high voltage male blade 143 in-
cludes two oppositely disposed contactarms 1431, 1432,
and includes a connection portion 1433 connecting the
contact arms 1431, 1432. The high voltage male blade
144 includes two oppositely disposed contactarms 1441,
144, and includes a connection portion 1443 connecting
the contact arms 1441, 1442. Contact arm 1421 is posi-
tioned directly above contactarm 1411, contactarm 1422
is positioned directly above contact arm 1442, contact
arm 1431 is positioned directly above contact arm 1441,
and contactarm 1432 s positioned directly above contact
arm 1451.

[0051] Returning to FIG. 11, when the socket 110 is
paired with the high voltage plug 140, the contact arm
1411 of the high voltage male blade 141 is in connection
with the first negative terminal 112; the contact arm 1451
of the high voltage male blade 145 is in connection with
the fourth positive terminal 117. The contact arms 1421,
1422 of the high voltage male blade 142 are respectively
connected with the fourth negative terminal 118 and the
third positive terminal 115. That s, the positive electrode
of the third energy unit and the negative electrode of the
fourth energy unit are connected in series. The contact
arms 1431, 1432 of the high-voltage male blade 143 are
respectively connected with the second negative termi-
nal 114 and the first positive terminal 111. That is, the
positive electrode of the first energy unit and the negative
electrode of the second energy unit are connected in se-
ries.

[0052] The contactarms 1441, 1442 ofthe high voltage
male blade144 are respectively connected with the third
negative terminal 116 and the second positive terminal
113. That s, the positive electrode of the second energy
unit and the negative electrode of the third energy unit
are connected in series. The high voltage male blades
142,143 and 144 connect four energy units in series. As
shown in FIG. 4, the electric energy storage device 100
outputs a voltage of 4'nV to the high voltage power tool
through two voltage outputs 1412, 1452.
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Second embodiment

[0053] As shown in FIG.14, which is another embodi-
ment of the electric energy storage device, it differs from
the electric energy storage device 100 of the first embod-
iment in the arrangement of the conductive terminals.
[0054] The electric energy storage device 200 includes
a housing (not shown), four energy units housed within
the housing, and a socket 210 electrically connected to
the four energy units. As shown in conjunction with FIG.
15, the socket 210 includes a body 206 and multiple in-
dependently arranged conductive terminals housed in
the body 206. The multiple conductive terminals may in-
clude eight electrode terminals electrically connected to
positive and negative electrodes of four energy units.
Specifically, a first positive terminal 211 and a first neg-
ative terminal may be connected to positive and negative
electrodes of a first energy unit 212, a second positive
terminal 213 and a second negative terminal 214 may
be connected to the positive and negative electrodes of
the second energy unit, a third positive terminal 215 and
a third negative terminal 216 may be connected to the
positive and negative electrodes of the third energy unit,
and a fourth positive terminal 217 and a fourth negative
terminal 218 may be connected to the positive and neg-
ative electrodes of the fourth energy unit. The multiple
conductive terminals may further include a communica-
tion terminal and a charging terminal (not shown) in ad-
dition to the eight electrode terminals.

[0055] In this embodiment, the eight electrode termi-
nals may be arranged in a line, from left to right, as the
fourth negative terminal 218, the third negative terminal
216, the second negative terminal 214, the first negative
terminal 212, the second positive terminal 213, the third
positive terminal 215, the fourth positive terminal 217,
and the first positive terminal 211. The contact portion of
each electrode terminal is substantially the same as the
contact portion referred to in the first embodiment.
[0056] The electric energy storage device 200 of the
disclosure is also capable of supplying energy to various
power tools having different rated voltages, each power
tool being provided with a plug which interfaces with the
same socket 210 of the electric energy storage device
200. The different plugging configurations may use dif-
ferent connection states established among the eight
electrode terminals of the socket 210. Specifically, the
different connection states are formed among the four
battery packs to generate different output voltages, which
can be seen with reference to FIGS. 1 to 4. Each plug
comprises a communication male blade (not shown)
matched and plugged with the communication terminal,
and a charging male blade (not shown) matched and
plugged with the charging terminal, which is for voltage
input.

[0057] FIG. 15 shows a situation where the conductive
terminals of the socket 210 of the electric energy storage
device 200 are matched with the low-voltage male blade
of the low-voltage plug 220 of a low-voltage electric tool.
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[0058] Referring to FIG.16, the low-voltage plug 220
includes two independently disposed low-voltage male
blades 221,222 mounted on an insulating base (not
shown). The low-voltage male blade 221 includes four
contact arms 2211, 2212, 2213, 2214 arranged side by
side, three connection portions 2215, 2216, 2217 each
connecting two of the adjacent contact arms, and a volt-
age output part 2218 connecting with the contact arms
2211, 2212, 2213, 2214. The voltage output part 2218 is
arranged on the rear side of the low-voltage male blade
221 and can be connected with one of the contact arms
2211, 2212, 2213,2214 lies in the same vertical plane.
The low-voltage male blade 222 includes four contact
arms 2221, 2222, 2223, 2224 arranged side by side,
three connection portions 2225, 2226, 2227 each con-
necting two of the adjacent contact arms, and a voltage
output portion 2228 connecting to the contact arms 2221,
2222, 2223, 2224. The low-voltage male blade 222 may
have a similar structure as the low-voltage male blade
221.

[0059] Referring back to FIG. 15, when the socket 210
is mated with the low-voltage plug 220, the contact arms
2211, 2212, 2213, 2214 of the low-voltage male blade
221 are sequentially in connection with the fourth nega-
tive terminal 218, the third negative terminal 216, the sec-
ond negative terminal 214, and the first negative terminal
212. That is, the contact arms 2211, 2212, 2213, 2214
are connected in parallel with the negative electrodes of
the four energy units. The contact arms 2221, 2222,
2223, 2224 of the low-voltage male blade 222 are se-
quentially in connection with the second positive terminal
213, the third positive terminal 215, the fourth positive
terminal 217, and the first positive terminal 211. That is,
contact arms 2221, 2222, 2223, 2224 are connected in
parallel with the positive electrodes of the four energy
units. Thus, two low-voltage male blades 221,222 are
coupled in parallel to four energy units, and as shown in
FIG. 1, the electric energy storage device 200 may out-
puts an nV voltage for the low-voltage power tool through
two voltage outputs 2218, 2228.

[0060] FIG. 17 shows a situation in which the conduc-
tive terminals of the socket 210 of the electric energy
storage device 200 are matched with the medium voltage
male blades of the medium voltage plug 230 of a medium
voltage electric tool.

[0061] As shown in connection with FIG.18, the medi-
um voltage plug 230 includes three independently ar-
ranged medium voltage male blades 231, 232, 233 po-
sitioned side by side, with the medium voltage male
blades 231, 232, 233 being mounted on a base (not
shown). The medium voltage male blade 231 includes
two oppositely disposed contactarms 2311, 2312, acon-
nection portion 2313 connecting the contact arms 2311,
2312, and a voltage output portion 2314 connecting to
the contact arms 2311, 2312. The medium-voltage male
blade 232 includes two oppositely arranged contact arms
2321 and 2322, a connection portion 2323 connecting
the contact arms 2321 and 2322 and a voltage output
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part 2324 connecting with the contact arms 2321 and
2322. The medium-voltage male blade 233 includes four
contact arms 2331, 2332, 2333, 2334 arranged side by
side, and three connection portions 2335, 2336, 2337
each connecting two adjacent contact arms.

[0062] Returning to FIG. 17, when the socket 210 is
mated with the medium voltage plug 230, the two contact
arms 2311, 2312 of the medium voltage male blade 231
are mated respectively with the fourth negative terminal
218 and the third negative terminal 216. The two contact
arms 2321, 2322 of the medium voltage male blade 232
are respectively plugged with the second positive termi-
nal 213 and the first positive terminal 211. The four con-
tactarms 2331, 2332, 2333, 2334 of the medium voltage
male blade 233 are sequentially plugged with the second
negative terminal 214, the first negative terminal 212, the
third positive terminal 215, and the fourth positive termi-
nal 217. Thus, the first and second energy units are con-
nected in parallel, and the third and fourth energy units
are first connected in parallel and then connected in se-
ries with the first and second energy units (which are
connected in parallel). As shown in FIG. 2, the electric
energy storage device 200 outputs a voltage of 2'nV to
the medium voltage power tool through the two voltage
outputs 2314, 2324,

[0063] It can be seen in other embodiments, the plug
may be provided as a combination of other types of male
blades so that when the plug is mated with the socket
210, each two of the four energy units are connected in
series and then connected in parallel therebetween to
output a voltage of 2'nV, which will not be described in
detail herein.

[0064] FIG. 19 shows a situation where the conductive
terminals of the socket 210 of the electric energy storage
device 200 are matched with the high-voltage male
blades of the high-voltage plug 330 of a high-voltage elec-
tric tool.

[0065] As shown in connection with FIG. 20, the high
voltage plug 240 includes five independently disposed
high voltage male blades 241,242, 243, 244, 245 mount-
ed on a base (not shown). Here, the high-voltage male
blade 241 includes a contact arm 2411 and a voltage
output portion 2412 connected to the contact arm 2411.
The high voltage male blade 245 includes a contact arm
2451 and a voltage output 2452 connected to the contact
arm 2451. The high voltage male blade 242 includes two
contact arms 2421, 2422 and a connection portion 2423
connecting the two contact arms 2421, 2422. The high-
voltage male blade 243 includes two contact arms 2431,
2432 and a connection portion 2433 connecting the con-
tact arms 2431, 2432. The high voltage male blade 244
includes two contact arms 2441, 2442 and a connection
portion 2443 connecting the contact arms 2441, 2442.
[0066] Returning to Figure 19, when the socket 210 is
mated with the high voltage plug 240, the contact arm
2411 of the high voltage male blade 241 is mated with
the fourth negative terminal 218, the contact arm 2451
of the high voltage male blade 245 is mated with the first
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positive terminal 211, and the contact arms 2421, 2422
of the high voltage male blade 242 are mated with the
fourth positive terminal 217 and the third negative termi-
nal 216 respectively, so that the third and fourth energy
units are connected in series. The contact arms 2431
and 2432 of the high-voltage male blade 243 are respec-
tively plugged with the third positive terminal 215 and the
second negative terminal 214, so that the third and sec-
ond energy units are connected in series. The contact
arms 2441 and 2442 of the high-voltage male blade 244
are respectively plugged with the second positive termi-
nal 213 and the first negative terminal 212, so that the
second and first energy units are connected in series.
That is, the high-voltage male blades 241, 242, 243 are
connected in series with four energy units, the contact
arm 2411 of the high-voltage male blade 241 is inserted
into the fourth negative terminal 218, and the contactarm
2451 of the high-voltage male blade 245 is inserted into
the first positive terminal 211. As shown in FIG. 19, the
electric energy storage device 100 outputs a voltage of
4’nV to the high-voltage power tool through the two volt-
age output portions 2412, 2452.

[0067] Insummary, four energy units with substantially
the same voltage are respectively matched and plugged
with a low-voltage plug, a medium-voltage plug, and a
high-voltage plug through electrode terminals. Specifi-
cally, the four energy units may be mutually connected
in parallel to output a low voltage; each two of the four
energy units may be parallel connected first and then
series connected therebetween or each two of the four
energy units may be series connected first and then par-
allel connected therebetween to output a medium volt-
age, or the four energy units may be mutually connected
in series to output a high voltage. Therefore, the same
electric energy storage device can selectively supply
power to three electric tools with different rated working
voltages. Such an operation is simple and convenient,
and the cost is reduced.

[0068] Therefore, although the disclosure has been
described herein with reference to specificembodiments,
freedom of modification, various changes and substitu-
tions are intended to be included in the above disclosure,
and it should be understood that, in some cases, on the
premise of being without departing from the scope and
sprit of the proposed disclosure, some features of the
disclosure will be adopted without corresponding use of
other features. Therefore, many modifications can be
made to adapt specific environments or materials to the
essential scope and spirit of the disclosure. The disclo-
sure is not intended to be limited to specific terms used
in the following claims and/or specific embodiments dis-
closed as best ways to implement the disclosure, but the
disclosure will include any and all embodiments and
equivalents falling within the scope of the appended
claims. Therefore, the scope of the disclosure will only
be determined by the appended claims.
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Claims

1.

An electric energy storage device comprising:

four energy units with a substantially same volt-
age value, wherein each energy unit is provided
with a positive electrode and a negative elec-
trode; and

asocketincluding eightindependently arranged
electrode terminals, comprising:

four positive terminals respectively con-
nected with positive electrodes of the four
energy units, and

four negative terminals respectively con-
nected with negative electrodes of the four
energy units.

The electric energy storage device according to
claim 1, wherein

each electrode terminal is provided with a con-
tact part formed by two arc-shaped elastic arms,
and

the socket comprises a communication terminal
and a charging terminal.

The electric energy storage device according to
claim 1, wherein

the eight electrode terminals are evenly distrib-
uted into an upper row and a lower row,
polarities of two electrode terminals correspond-
ing to the upper row and the lower row are the
same, and

corresponding contact parts of two electrode ter-
minals are vertically aligned.

4. The electric energy storage device according to

5.

claim 3, wherein

the four electrode terminals on two outer sides
are correspondingly connected with the positive
electrodes and the negative electrodes of the
two energy units respectively, and

the four electrode terminals on inner sides are
correspondingly connected with the positive
electrodes and the negative electrodes of the
other two energy units respectively.

The electric energy storage device according to
claim 4, wherein

the four electrode terminals in the upper row are
sequentially afourth negative terminal, a second
negative terminal, a third positive terminal, and
a first positive terminal, and

the four electrode terminals in the lower row are
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sequentially a first negative terminal, a third neg-
ative terminal, a second positive terminal, and
a fourth positive terminal.

The electric energy storage device according to
claim 1, wherein the eight electrode terminals are
arranged in a row and sequentially comprise a fourth
negative terminal, a third negative terminal, asecond
negative terminal, a first negative terminal, a second
positive terminal, a third positive terminal, a fourth
positive terminal, and a first positive terminal.

An electric tool system, comprising an electric tool
and the electric energy storage device as claimed in
any of claim 1 to 6, wherein

the electric tool is provided with a plug matched
with the socket,

the plug is provided with a plurality of male ter-
minals,

the plurality of male terminals are electrically
connected with the eight electrode terminals re-
spectively, and

the four energy units form one of the following
three connection states:

a: the four energy units are connected in
parallel,

b: each two of the four energy units are par-
allel connected first and then series con-
nected therebetween or each two of the four
energy units are series connected first and
then parallel connected therebetween, and
c: the four energy units are connected in
series.

8. The electrictool system according to claim 7, where-

in

the plug comprises a first male blade and a sec-
ond male blade,

the first male blade is connected with four neg-
ative terminals of the four energy units, and
the second male blade is connected with four
positive terminals of the four energy units.

9. The electrictool system according to claim 8, where-

n

the first male blade and the second male blade
are respectively provided with two contact arms,
and each contactarmis in contact with two elec-
trode terminals; or

the first male blade and the second male blade
arerespectively provided with four contactarms;
each of the contact arms is in contact with one
of the electrode terminals.
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13.

14.
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The electric tool system according to claim 6, where-
in the plug comprises a first male blade, a second
male blade, and a third male blade, wherein

the first male blade is connected with two neg-
ative terminals corresponding to two energy
units,

the second male blade is connected with two
positive terminals corresponding to the other
two energy units, and

the third male blade is connected with the re-
maining four electrode terminals.

The electric tool system according to claim 10,
wherein

the first male blade and the second male blade
are respectively provided with two contact arms,
and

the third male blade is provided with four contact
arms.

The electric tool system according to claim 11,
wherein

the four contact arms of the third male blade are lo-
cated in a row.

The electric tool system according to claim 6, where-
in the plug comprises a first male blade, a second
male blade, a third male blade, a fourth male blade,
and a fifth male blade, wherein

the first male blade is connected with a negative
terminal corresponding to one energy unit,

the fifth male blade is connected with a positive
terminal corresponding to the other energy unit,
and

the second male blade, the third male blade, and
the fourth male blade are connected with the
remaining six electrode terminals in series.

The electric tool system according to claim 13,
wherein

the first male blade and the fifth male blade are
respectively provided with one contact arm, and
the second male blade, the third male blade, and
the fourth male blade each is provided with two
contact arms respectively connected to different
electrodes.

An electric tool system, comprising a low-voltage
electric tool, a medium-voltage electric tool, and a
high-voltage electric tool; and the electric tool system
comprises the electric energy storage device as
claimed in any of claim 1 to 6, wherein

the low-voltage electric tool is provided with a
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10

18

low-voltage plug which cooperates with the
socketand the four energy units are parallel con-
nected,

the high-voltage electric tool is provided with a
high-voltage plug which cooperates with the
socket and the four energy units are series con-
nected, and

the medium-voltage electric tool is provided with
a medium-voltage plug which cooperates with
the socket and the four energy units are con-
nected in a medium-voltage state to provide a
medium-voltage.
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